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Abstract
Gastric intestinal metaplasia (IM) is associated with a risk for development of differentiated-type gastric cancers. The
diagnosis of IM is currently based on the histology of biopsy specimens because IM usually appears in ﬂat mucosa and has
few morphologic changes, and identiﬁcation of IM by conventional endoscopy has high interobserver variability and a poor
correlation with histological ﬁndings. Autoﬂuorescence imaging (AFI) produces real-time images from natural tissue
ﬂuorescence from endogenous ﬂuorophores with light excitation. Narrow band imaging (NBI) uses two speciﬁc narrow
banded lights (400–430 nm and 525–555 nm) to accentuate the contrast in surface structure and microvascular
architecture of the superﬁcial mucosa. With magniﬁcation, NBI enables a detailed observation of the morphological
features of the epithelium corresponding to histology. Currently, AFI and NBI are incorporated with high-resolution white-
light video endoscopy in one system (tri-modal imaging). To diagnose gastric IM, selection of Helicobacter pylori positive
patients is important because it increases pretest probability. For an endoscopic procedure, areas with H. pylori associated
mucosal atrophy or IM are identiﬁed as areas that increase visibility of mucosal vessels and lose gastric folds in the white-
light image; greenish mucosa in the gastric corpus in AFI imagery; and whitish patchy areas in NBI imagery. When the
magnifying NBI is applied in the areas, IM can be diagnosed as mucosa with ridged, papillary or villiform surface structure
in the corpus or mucosa, with whitish papillary or villiform surface structure in the antrum, with the light blue crest sign
(white-bluish lines of light on the epithelial crests). This article is part of an expert video encyclopedia.
Keywords
Autoﬂuorescence imaging; Gastric intestinal metaplasia; Image enhanced endoscopy; Narrow band imaging; Standard
endoscopy; Video.
Video Related to this Article
Materials
• Tri-modal video endoscopy system:
J A light source: CLV-260SL; Olympus Medical Systems,
Tokyo, Japan.
J A processor: CV-260SL; Olympus Medical Systems,
Tokyo, Japan.
J A magnifying video endoscope: EVIS-FQ260Z; Olym-
pus Medical Systems, Tokyo, Japan.
• A black rubber cap: MB-46; Olympus Medical Systems,
Tokyo, Japan.
• Preparation: Mixture of a mucolytic agent (20 000 U pro-
nase, Pronase MS; Kaken Pharmaceutical, Tokyo, Japan), a
defoaming agent (80 mg dimethylpolysiloxane syrup,
Gascon Drops; Kissei Pharmaceutical, Matsumoto, Japan),
and 1 g sodium bicarbonate.
• Washing solution: 0.04% dimethylpolysiloxane; Kissei
Pharmaceutical, Nagano, Japan.
Background and Endoscopic Procedures
All endoscopic evaluations were performed under sedation
using a tri-modal imaging endoscopy system. A magnifying
video endoscope (EVIS-FQ260Z) was equipped with two
charge-coupled devices: one for high-deﬁnition white-light
imaging (WLI) and narrow band imaging (NBI) modes with
zoom function, and another for autoﬂuorescence imaging
(AFI). Structural enhancement level was set at B4 or B6 in WLI,
B8 in NBI, and A3 in AFI modes.
A black rubber cap was ﬁtted to the tip of the video
endoscope to maintain adequate distance from the mucosa for
magnifying observation. Before starting intubation, the black
cap was ﬁtted deeply enough in each WLI and AFI mode until
only the tip of the cap could be seen because the cap could
partially disrupt the imaging ﬁeld.
The patients ingested a mixture consisting of a mucolytic
agent (20 000 U pronase, Pronase MS; Kaken Pharmaceutical,
Tokyo, Japan), a defoaming agent (80 mg dimethylpolysilox-
ane syrup, Gascon Drops; Kissei Pharmaceutical, Matsumoto,
Japan), and 1 g sodium bicarbonate diluted in 100 ml of tap
water, 5 min before the examination. After topical anesthesia,
the endoscope was gently inserted into the stomach. When
food residue, mucous, or bubbles were on the mucosal sur-
face, they were washed with 60–100 ml of 0.04% dimethyl-
polysiloxane solution (Kissei Pharmaceutical, Nagano, Japan)
before observation.
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The extent of chronic atrophic gastritis was evaluated with
white light and AFI in each downward and retroﬂex views of
the gastric corpus. For evaluation, the lumen of the gastric
body was adequately distended with sufﬁcient air insufﬂation
to obtain good images.
The regions of interest to investigate the micromucosal
patterns with NBI magniﬁcation were at the corpus lesser
curvature, 4 cm proximal to the gastric angulus, and at the
antrum lesser or greater curvature, 3 cm proximal to the pyl-
orus, which are the same as the recommended biopsy sites in
the updated Sydney System.
Key Learning Points/Tips and Tricks
• Technique of magnifying observation: (1) usage of attach-
ment (cap), (2) control of air volume for close observation
with magnifying endoscopy.
• Understanding of endoscopic ﬁnding of normal gastric





00:05 This video explains how to diagnose gastric intestinal
metaplasia with image enhanced endoscopy, such
as autoﬂuorescence imaging (AFI) or narrow band
imaging (NBI) with or without magniﬁcation. The
techniques of magnifying observation, endoscopic
ﬁndings of H. pylori negative normal gastric mucosa
and then endoscopic ﬁndings of gastric intestinal
metaplasia are explained.
00:31 When using a magnifying endoscopy, we always equip an
attachment, a cap on the tip of the endoscope.
00:38 Under magnifying observation, the depth of image ﬁeld can
be narrow, so when the mucosa is observed without the
cap, it becomes oblique and only narrow areas are in
focus.
00:50 However, when a cap is used, the mucosa can be
straightened toward the lens, and the whole endoscopic
image ﬁeld can be focused upon.
00:58 Moreover, for magnifying observation, good focus can be
obtained using a combination of scope movement,
gradual adjustment of magniﬁcation level by a small
lever, and control of air volume. Among them, air volume
control is very important.
01:18 To perform magnifying observation, get close to the object.
When too much air is inﬂated, mucosa is extended and
ﬂattens, so it can be slippery and can cause contact
bleeding.
01:30 Put the tip of the cap on the proximal mucosa to the lesion
and deﬂate the air to make the mucosa soften and to get
close to the lesion.
02:26 Next, endoscopic ﬁndings of H. pylori negative normal
gastric mucosa is explained.
02:31 In white light image, H. pylori negative mucosa looks
homogeneously reddish and gastric folds are well
preserved.
In AFI, it looks purplish or dark greenish in color.
02:43 Moreover, when magnifying observation is used, regularly
arranged spider-like collecting venules can be observed.
This ﬁnding is seen in more than 90% of H. pylori
negative patients.
02:57 Magnifying NBI image, looks like this.
03:00 In the magnifying NBI image of the corpus mucosa,
03:05 The round gastric pits can be seen and the light brownish
epithelium are surrounded with a network of dark
brownish capillaries.
04:01 This is a magnifying NBI image of H. pylori negative antral
mucosa.
04:08 In the magnifying NBI image of the antral mucosa,
04:13 The dark brownish subepithelial capillaries are surrounded
by light brownish epithelium.
04:56 This is a summary of magnifying NBI images of the normal
gastric mucosa. In the corpus, the dark brownish
capillaries surround round gastric pits and the light
brownish epithelia called foveola type. Whereas, in the
antrum, the light brownish epithelia surround the dark
brownish capillaries and called groove type. These
ﬁndings correspond with tubular gland structure of the
corpus mucosa and papillary surface structure of the
antral mucosa, respectively.
05:25 Long-standing inﬂammation associated with H. pylori
infection causes atrophy and intestinal metaplasia in the
gastric mucosa.
05:36 In the corpus, H. pylori negative mucosa has gastric folds
in the white light image and a purplish color in the AFI
image.
05:43 While in patients with chronic atrophic gastritis, mucosa
with atrophy or intestinal metaplasia looks whitish,
increases visibility of mucosal vessels and loses gastric
folds in the white light image. In the AFI image, the areas
with atrophy or intestinal metaplasia look bright greenish.
06:03 In the magnifying NBI image, mucosa with inﬂammation
have round pits, and mucosa with atrophy, but are less
likely to have intestinal metaplasia having linear gastric
pits that are surrounded with brownish capillaries.
06:20 Gastric corpus mucosa that has atrophy and intestinal
metaplasia have a ridged surface structure that is similar
to the antral mucosa, or have a papillary or villiform
surface structure that is similar to intestinal mucosa.
06:38 Moreover, on the surface of epithelial crests of intestinal
metaplasia, blue-whitish lines of light can be seen.
Called the light blue crest, this is a speciﬁc ﬁnding for
gastric intestinal metaplasia, and this ﬁnding has a
strong association with presence of CD10 positive brush
border.
06:57 In summary, foveola type mucosa in the gastric corpus is
less likely to have intestinal metaplasia, whereas groove
type mucosa in the corpus is likely to have intestinal
metaplasia.
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08:26 The ﬁndings of gastric intestinal metaplasia in the antrum
are now explained. In H. pylori negative patients, mucosa
looks homogeneously reddish and smooth.
08:37 In NBI image, a regular groove type mucosal pattern can be
seen.
08:43 Whereas, in patients with gastric intestinal metaplasia,
mucosa has slightly whitish patchy areas and the surface
is uneven.
08:50 In NBI image, gastric intestinal metaplasia has whitish
patchy areas.
08:57 In magnifying NBI image, an area with intestinal metaplasia
has a whitish papillary or villiform structure, with the light
blue crest on the surface.
10:06 To diagnose gastric intestinal metaplasia efﬁciently, select
patients with H. pylori infection to increase pre-test
probability. Second, look for areas that are likely to have
intestinal metaplasia, such as mucosa with no gastric
folds and increased visibility of mucosal vessel in white
light images, greenish corpus mucosa in AFI images or
whitish patches in NBI images. Then, apply magnifying
NBI to those areas to ﬁnd ridged, papillary or villiform
surface structures with the light blue crest sign.
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